Abstract: Fatalities resulting from sharp force injuries may be of accidental, homicidal or suicidal origin. Cut-throat and cut-stab wounds are "effective" in homicidal attacks with sharp objects, e. g. knifes, while accidental injuries in this topographic region caused by sharp objects are rarely seen and most often caused by broken glass. Self-inflicted cut throat and stab wounds are uncommon but nevertheless a well recognized method of suicide. In these cases, presence or absence of particular features (e.g., hesitation marks, defensive wounds) can allow distinction between suicide and homicide, especially if further circumstances, i.e. atypical crime scene scenarios or missing suicide notes, need the forensic pathologist to have an incredulous approach regarding the manner of death. The present article describes three cases of suicidal cut throat and stab wounds -crime scene investigations as well as medical history and autopsy findings are discussed.
T he distinction between homicidal, suicidal and accidental wounding is a central issue in forensic pathology [1, 2, 3, 4] . Besides hanging and self-shooting, self-inflicted sharp force injuries are a well-recognized method of suicide; the throat/neck region is a site which -thus easily accessible -might rarely be involved in such fatalities [5, 6, 7, 8, 9, 10, 11] . In some of the cases, differentiation of injury patterns with regard to the manner of death can be difficult, also being related to unusual crime scene scenarios, not typical for suicide [2, 12, 13] . In this paper three death cases from self-cutting and stabbing to the throat are presented. After a first sceptic approach of forensic pathologists and police investigators regarding the pattern of injuries and crime scene features, all cases were deemed as suicide.
Case report Case 1. Case presentation
On a rainy day, a 46 year-old woman was found dead in prone position by forest workers in a recreation park (Figure 1 ). First arriving policemen turned the corpse into the upside-down position and determined a large, slightly blood-smeared and gaping cut at the forefront of the neck, approximately 12 cm long and ranging from the larynx to the lower jaw angle. No proper tools for having caused this injury could be found at the scene. The clothes were blood-impregnated but did not show any damage (Figure 2 ). In the following, the homicide squad and a forensic pathologist were called to investigate the suspected crime scene. Although no defensive injuries were observed, homicide and consecutive transportation of the body to the finding area was suspected on scene.
Hours later, the handbag of the deceased as well as a slightly blood-smeared single-edged kitchen knife (blade length 15 cm, blade width 3 -3.5 cm, on one side polished, probably broken off point) was found by police dogs in a shrubbery located 4 -5 m beneath the position of the deceased. As the woman could be identified then, police investigations showed that she was announced missing by her husband 24 hours before.
Autopsy findings
Autopsy yielded fatal exsanguinations through a transverse, 12 cm long throat cut with -after cleaning of the wound area -several, typical hesitation marks in the sharp pointed wound angles. Skin, subcutaneous tissue and superficial musculature (platysma) was cut as well as the right jugular external vein. Preparation of arterial and venous neck vessels did not show further injuries (Figure 3-4) .
Toxicological blood samples were without relevant findings. Further police investigations revealed that the woman was affected by major depression; she had already expressed suicide intentions and communicated that, in case of committing suicide, she would prefer the birthday of her husband (which was the day of her discovery in the park) to do so. When searching the apartment of the deceased policemen found her diary with the last entry: "Garbage to garbage. Craze me not. You are free". The case was closed by the public prosecutor's office.
Case 2. Case presentation
A 30 year old man was found dead by neighbors, lying in prone position in a large blood puddle in the corridor of his apartment ( Figure 5 ). The door was opened, the entire entrance area of the apartment was blood-smeared; behind the right foot of the corpse a single-edged butcher's knife with a blade length of approx. 15 cm was found ( Figure 6 ). The living-room next to the corridor showed a blood puddle in the middle, approx. 6 -7 m away from the position of the corpse with many bloodstain trails on the floor and in the wardrobe, pointing towards to corridor. Because of the opened door, homicide was suspected, and a forensic pathologist was called to investigate the scene. At the first on-scene-examination of the corpse a gaping, approx. 17 cm long throat cut was found. After cleaning the wound area, latter hesitation marks were detected around the defect. A farewell letter was not found, defensive wounds were not present.
Autopsy findings
On external examination, signs of hemorrhagic heart failure by fatal exsanguinations from the cut throat were observed: left sternocleidomastoid muscle and large parts of the soft tissue of the neck were dissected, the trachea was opened. No signs of blood aspiration were found, although right carotid commune artery was also partly wounded by sharp force action. Despite right jugular external vein was dissected, no air embolism could be detected. The throat wound showed typical self-inflicted hesitation marks (superficial, parallel, sharp-forced skin cuts) (Figure 7) . Furthermore, two stab wounds ending at the right processus transversus of the 7th body of the vertebral column were diagnosed.
Autopsy consisted of no other specific findings, toxicological blood samples via GC-MS showed an acute cannabis intoxication (35,67 ng/ml) and a pre-existing cannabis abuse (∆9-Tetrahydrocannabinol of 9,34 ng/mg hair). Police investigations showed the man had behaved strangely before, e.g. running around disoriented and naked, he also underwent a stationary drug withdrawal months before. Furthermore he suffered from a paranoid psychiatric illness. Forensic reconstruction of the blood trails at the scene suggested that, after having cut his throat in the living room, the man possibly opened his apartment door trying to receive help before he fell down and died from exsanguinations. The case was closed by the public prosecutor's office. Case 3. Case presentation A 30 year old man was found dead in his water-filled bath tub by his girlfriend. Before, she was worrying as she could not reach him for several days, thus the fire-brigade was requested for door opening. On a small table in the bathroom two knifes were found, the smaller one (blade length 7 cm, blade width 1 -1.5 cm, on one side polished) was blood-smeared. The right neck was injured by a stab wound (Figure 8 ). No hesitation marks in the surrounding tissue were found, but both wrists showed multiple, superficial and sharp-forced tentative cuts which were up to 13 cm long (Figure 9) . A farewell letter was not found. Because of the regularly locked door, a forensic pathologist was not called to the scene. Although organic and/or psychiatric diseases were denied by the relatives, the girlfriend remarked a "negative mood" with the man, but no concrete suicide intentions were noticed.
Autopsy showed fatal hemorrhagic shock from a 2 cm long stab wound in the neck below the lower jaw angle, cutting the right jugular external vein and damaging the right carotid commune artery, also causing severe soft tissue damage. Furthermore, signs of cerebral air embolism were found. The stab wound showed typical morphologic aspects of sharp force, e.g. plain limited and pointed wound margins. Apart from skin maceration on the palmary sites of his hands ("washer-woman's skin") from lying in the bath tub, no further organ changes of substantial kind were found. Toxicological blood examinations consisted of no results. The case was closed by the public prosecutor's office.
Discussions
Cut-throat injuries and stab wounds to the neck are often fatal in homicidal attacks involving sharp objects, while accidental incised wound of the neck and throat area are commonly reported when persons fall on / through glass materials (e.g. glass doors, glass windows, drinking glasses, mirrors etc. pp.) [2, 14, 15] . Nevertheless self-inflicted sharp force injuries of the neck are an uncommon but well recognized method in suicidal fatalities. The distinction between homicidal, suicidal and accidental injuries is not an easy task for forensic pathologists who need to evaluate neck injuries case by case. Thus, finding scene investigation, the deceased's medical history as well as all autopsy and toxicological findings must be considered with skeptical approach before being able to establish the manner of death [16, 17] . In particular initial crime scene scenarios might be unspecific and thus mislead latter investigations by wrong starting hypothesis. In case 1 and case 2, death scene investigation initially suggested homicide.
The hidden and secluded place where the woman's corpse was accidentally discovered by forest workers as well as the distance from the body in which the knife and the bag were found, were not particular features leading to assumption of suicide. Moreover no relevant blood-puddles or tracks were found nearby the cadaver or on the knife -due to the rain.
Also in case 2, the position of the deceased's corpse just behind the opened house door was unusual, strongly suggesting an attempt to call for help by the victim, not typical in suicide fatalities. Toxicological proof of cannabis abuse is not a specific feature of suicide. In case 3, the corpse was found naked in a water-filled bath tub, however the presence of the fatal stab wound to the neck in absence of associated tentative incisions that were indeed located in the wrists, could also indicate an attempt to simulate a suicide by a perpetrator. Although our first approach has been incredulous regarding the manner of death, all cases were deemed as suicide after autopsy, coupled with complete crime scene and homicide squad investigation.
Self-inflicted cutting or stabbing injuries do show specific patterns. Suicidal incised neck wounds are typically multiple, being characterized by a number of fore-going cuts at the upper end of the wound (tentative injuries/hesitation marks). Their presence suggests self-infliction, indicating repeated attempted cuts being stopped because of pain or hesitancy before finally cutting through the skin [18, 19, 20, 21] . In these victims, hesitant superficial and parallel marks on other accessible parts of the body are frequently seen -sometimes it is possible to observe scarring of the wrists from previous suicide attempts. Another aspect of self-inflicted injury is represented by the fact that cut or stab wounds are usually sustained on sites that are easily accessible, not covered by clothing or on sites exposed after the clothing are pulled out. The absence of defensive wounds which, by definition, will occur in homicidal context when a victim raises the hands / arms for protection or tries to grab the weapon or the perpetrator's weapon-holding hand is another important feature in sustaining the suicide hypothesis.
In all the cases here presented we found different patterns of vital hesitation marks localized at the neck as well as in both wrists in case 3. No defense injuries, normally located on the hands and forearms, were found. A farewell letter was discovered in the first case while in the other two cases, the victims' medical history indicated paranoid psychiatric illness and depressive behavior -however a clear reason for committing suicide was not stated. The clothing did not show any kind of damage which is commonly observed in homicidal fatalities. Regarding to autopsy findings in the first case the wound at the throat was moderately deeper to cut the right jugular external vein while it was enough deep (case 2) to open the trachea, right carotid commune artery and jugular external vein. Very uncommon were the findings of two stabbing wounds ending at the process transverses of the 7th body of the vertebral column, probably following the neck wound; this bizarre action might have occurred as a sequence of cannabis abuse and psychiatric illness. In the third case the stab wound of the throat damaged the right jugular vein and carotid commune. The superficial hesitations marks localized in both wrists were characteristic for suicide. Dealing with the crime scene scenario we emphasize that the first two victims were found about not far the place where the fatal injuries were sustained. Recent literature reports that a person whose carotid is cut is able to move for at least 10 m [22] [23] . In case 1 only the jugular vein was cut -the victim was able to survive for minutes. In all cases neither indications of a perpetrator's action such as a signs of fight or particular bloodstain tracks were found.
In conclusion we emphasize that homicide might be initially suspected in cases of self-inflicted throat sharp force injuries nevertheless the presence of characteristic features assists in correctly establishing the manner of death.
